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(54) PLASMA PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To optimize the plasma 
processing to be made with a pulse plasma. 
SOLUTION: The resonant frequency is shifted higher 
than steady condition according to the on-timing of high 
frequency pulses for plasma excitation, and thereby the 
resonating condition is made easier to be coordinated, 
and the igniting performance of each pulse plasma can 
be improved. The frequency or output of high frequency 
pulses for bias is controlled, and the VPP (voltage max. 
and min. values of RF power to be applied on a wafer as 
object to be processed) or VDC (the voltage means 
value of RF power applied on the wafer) on the 
processing surface of an object to be processed is kept 
constant, and thereby steep change of the ion energy is 
avoided and damage of the object is reduced, and it is 
possible to conduct uniform plasma processing. 
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7$iJ^l^fcl*/ U/a^nm L X i <VUX ^ X^7 

mmitzizj^Ky^x-wm&mz^ zf^x-^mmm 

<D/i)W?=7X-?tfEij&LXl^feW;tt<i: y t*S*tB«H:: 

ifi%s.%L&m&.(ommffi±x(»m&.-£tziz9iimv5±x<DW 

fit Jlfc 2?*t-5 W.&.0) VPP^fcli VDCA<*MW(c-S|- 

* tz It 2 lz|H«<7) ^ XTffilgl. 

BfFSS VPP^fcl* VOCO^blzct C r ;ft^0)[HJdb £ 
IE/ <-f 7 Xligg <Diti 73 $tlKt -S t OX fc -5 C 

<ts#®t^ ss^aiciBtEo^x^aia^o 

tuywjum^mtnui'xm^m'.m.ti^w^m. 
fcteg&ict&gjfcft-cfcy . 

£ -s <t 3 izitiiE/ u t xmrnm^Mft o> ji ms. £ ym-t 

2>®imMM^&£ffix.Xl'>&zb&ft&t??>. IS* 
*K 2. 3*fc(*4<Dl^4l*M=iai|(D^X^fll31 

SI. 

&m&VPP&tzl*vmo2zib\zfo£x&1x&&M<DWih 
[»5fcJi7] lffil5/W7Xflmji;fta73a>/^UXIi. 

siJia^x-73SicEn»D$tt^?gra;aa?Da>/Oux<fc y t 



4. 5*f=l*6©t^-r*lAM:8Btta)^X-7«a31 

St. 

[XHOttllll&BlH] 
[000 1] 

[0002] 

t. ±smhi t T$imm<»i^ixfr-?nz-fem foikon 

[0003] -^ja^a©sjaasm»*a«i= 
«>. «aa**x<o»fiA<iaa(=jiffLT. aftit&t;*— 

S UMiTfx— ;UW0)X U— h©!S]±lzl* ST i: IS 

/MS<bl=ffo-C#ft&*i4a««|*DX I7X 

[0004] fct-, 'j?ft< tt,±aiastTSpafiia) 

l*-T*u!>N— 73l=, ^->/^-7«Hai*fctty\-f /n^lMffli 
$*tfcSJl;fia?a/<;ux^H]l)0-r'S c tlz <fc y . /<;ux 

^xvfajgLt. /<jux^x-7i=«fcyifcfli3i(*a> 
»*w*i-r*cfc *fc«is**x$fiES05as-c 

[O005] 

0)iS$ftifa>«fc5i=»i6ia«ifBa)^vX-73b<a}L^a$i= 
I*. >FK6]a^iraa>^A'/^>^'>x*</^$^,^fc^^). 

J: 5ic> i&i=/<;ux&KLfcK®&«A£««i=EPJn-r 
4fc*ltT-(i, /^UX^X^O»^A<B«t?fey. x-v 
^ > -7" U— K LXL&o k^ommtffo-otzo $ 



(3) 
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[0 0 0 6] $S>lz3;fc % T*lil:»Lt/W7^fl 

-ft / ^UX ^ X^? £»flffl{*l=3l #&t? C fc tfT* # 5 
PPSfcttVDCtfftBlzBflsU flAI*JMHfc*x/\6>y 

[0007] *bhu:. fi£*a>^9X-7jna»«3W*-r 

ftMSPSfTOCtlz^y, ^gft/^UX ^ X-7 L 
[0008] 

[RB«W*r*fc«a>*8U ±EBB*«SW*fc 

/<;ux^7X7*BfiL, asBni^BBSfrfcttaB 

LTBr^(D^X*7flV31SJfi-r^X^«i313gg 

kjsivc* BH»BAa>JS»»£. #/^ux:^x-7a> 
**n#ir. /^ux^x^3b<agLri^£«Kcfcy t 

[0009] ^*«fiw=j:ixtf % Bffiraa>=3>y^^ 
>xa</J\*lv^ux^x-7<d»*Wf(z % Bian**i6a 

BX1A0)ISK$, /^UX^X^A<fiifiLrt>436 

(£*<D-7^>y@»-c&oTt». /^ux^X-ea>* 
*3W«i:fi:y, BfSa)MHi-eiS-3S:/<;ux^X^$ 

So 

[00 1 0] *fc. ft*4f2l=EB4>XiPl(2« ^X-7 
/QOffl»LT/<;ux:^x-7$BjBU fflka^rtiz© 

* — Vu— ^7X7Bfil*l=. 79X7OBB0>/<iUX 
^9X^*tBfiLTL^*3t*W«fey tft»WI=Bt^B* 
»«=*>7 h*«frftBB»«»*B*Brtfccfc*««t 

[0 0 1 i ] ^^&«fi£(zj;tLtf. tfc«M^X-7ffiJS 

H2n£fr«BBBB:tja>niftft£» /^ux^x-? 



tfBSLTl*4£*B*J: y *«»Wl::Bl*flaBSl::->7 

A;ux^X-ea>B^*<eat&6o 

[00 1 2] »#*3lzEBa>#8ffll*. «&3i<*£;*> 
/*^«»*fcf*/W/pr>«»^Ba/<-f 7xffl!SB 
aBASB»RlB«:«B-&l=«B^4cfc3&<Rrtt«:^ 

x^fflssaicjafflstL. a«i3i«:(DfflaE±-tf<D«(ft 

*fcttaaffi±"C<DBttfc*«P*4x*BttO>VPP**:(* 
VDC*qiBMI=-3ei=fi:*J:5l=/«TXBBBaB» 

[00 1 3] fit, ±EBffia>VPP*fc(iVDCrt<*B 
ttlz-£l::£S * olz-f&tz&hlzlt^ ffi-&m4\z&m<D 
BW0)«fe3l=, ±EB*«»#«lz*y % BB^fcWL 
■T-3ea>/WTXfflBBaB**fiP*DL*:Bdl=*i:* 
IffIB VPP*fcI4 VDCO>SEfbl=cB CTSft£&ff£OIH]db£ 

< 7xffla«ataa)u * 4 ^ t *«i?# 5o 

[0 0 1 4] *fc. n*55C:BBa>BV]t* fS*H3 
l-EBO>BBHfc|««lc. BaStt^v/jj-^BW^fc 
it/ U/a OVm Rlffift/ W 7XfflBB»B* * EpftP rI 
BftBB-&(=BB-r*ct*<Rifl|ft^X^«ia«Blz 

Btt*fcl*«BBffi±-C(J[)Bttta3S:*4x*Btta>vPP* 
fcl*VDC*<SISWl3-S(zft*J:5(ry^-<TXfflB®?« 
Baa>ftBft£MttH?«flBft«»#S£B*Tii«z 
i:**Bfc LTl**« 

[001 5] fits ±Emaa>vpP^fc(ivDC*<HK 
^iz-^izft^^^lc-r^fctolzii. BB*«6|::EB 
a>»Ha>*?l::. ±EBBB«W*«lzj:y % KM^Iz 
»LT-£<Z>yW7XfflB@;AB*i*EPiPLt=«^lz^ 
C ftfliTE V PP£ fc !* V DC(7>^ft;lz|£ t r »*i 3 &fl$<DIH] 

XBBflttBfta>BBB£M*rT«CJ:4< a e*«. 
[ooi 6] \>i±<n&o\z^ B*a3-6izEB0)*W 
lz**itf. «*M(**Bfi-*-*BB£i::»L-t\ /OUX 
*Ma?*L££4:tiU:. VPP^fcl^VDC^SWIz~^(z 
ft4*5l=U!A*fcttBa»t«»**tfc/W7XfflB 
B«BA*BPJP"*"40)^. -^0>/<;ux(D7|->fc*lM*^- 
^Klz|Kffia»c0VPPfc-5)tNlivDC^/^Uxa)^>^fc 
IM-7B»l=BBl=B4bLTBABW=5r^-s;«4iL« 
zttffciv, Sfc^BnoB^BftcDBBttBfcftt^ 

i>fti>fcto. ty—uy^xvmm&WLmmtozMrjjr-t 

[0 0 17] *fc % ff*3l7lZEtta)^0^a)J:d(Z s ± 

*ft4BJB»B*ja>/<;ux«fc y t,f5rS(Dii&£ t or ep 
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[00 18] 

mfaa>mto»mi )HTizmimm^m.Lt^^ % 

Iz*^£x-/^>^g1 OOCDflLHSSl 0 2<Z>«fiR 

i3oixr«fBS^izift0^-r^^. *&ji^§§i 02(4. 

^ss-r^a^i 0 6(4. 0 2wizj^«a? 

[0020] ±umm'm i o 2 no>m»\ztztmte.m 
rfcy. cottitstttiKi 0 3a>±ajiz % matt* m 

^l«i/NWt«tRllS6, «Htttt(DSMte**l\ ffiJ 
x.(47;U*7>T hSaa^+tfcTVUS-^A^^/dT^Kg^ 
1 0 4*«»«S*LTl*4. 11^1 0 4 1*. »mttm 

j£6B§nfS^tfc£j£LTfcy. *fc^x/\00t6Sffi|::(i 

1 1 i*<Kite>-CLvt % Oi/NW^Kfg 

1 3 0. 7«yf>yBBi 3 2S^L"CBH««iBi 3 

6*<aawicft<a$+LTfcy. mmvurxmnmx 

[002 1] WiWiS 1 04^l:lt ftt&ffim^$& 1 o 5 
3b<»l*&*iTfcy. lift10 46*LT, Oi/\W± 
0*MB« HrfioaftlzHff-r 5 - fc 3b<pT«B«f cfc 5 lz 

■^w* 1 1 1 a>±ffito)iBi=»fiKaFti4«/j\ffiHii- 
0W6s*u «Kflrai^«i 0 5 3&^&a>g«aja**Stf>* 

[0022] *fc*l*i0 4fl)±MjWl:tt % SI® 
1 1 ±lz«S£*ifr^x/\W£fflfrcfc3U: % 

KflM*o>7*— *xy>«ri 1 stfKHSfiri**. z 

O?*-- rtX'J >?i 1 5(4. Rl£tt-f*>»*5l#» 



[0 0 2 3] *fct£®-&1 0 4^aimi-0 20)AB 

1 1 7*<. »Bi&1 0 4£Ht;«fc5i::ifmS5h/Cl*«o 
uOMU^l 1 7(4. 8MK9ka>9fch,&B;U fliJi^ 
§§1 0 2Afr6AI^*t, i$J-l=»»-r6«fc5lzia 

[0 0 2 4] 2*{z. ffia^l 0 6(DJSg|5fiiMlz(4. # 

0 8A<»tt*ti-cfey. ca>»»«i obi*, t 
Hsa>/^u^*t*Lr»ffi3i##«pi 1 oizfgis* 

Htl^o &oT. A1S1 0 6^(4. Rffi3l#*»P 
1 1 oa>ftMlZcfcyBffffia)aBE8H». 1 -1 o 

OmTo r r a>««(DIE*f=«H#SF4x«o 

[0025] T«««*s:-r*»* 1 o 4 fc»firr*« 
aft 1 0 6P«q(7>±iigp{z(4. mm&m&. mz-te&&tf 

±aim^i 1 2j&<Kit&*iTi*s« ca>±^a:fiii 1 2 
(z(4. tfxflWMM 1 43Wtt«E**trtey. ca>#x« 

1 4(4. 1 6M7X7P~3>hP- 
[0 0 2 6] Sfc. ±SMIlf 1 1 2<Dtomt. *ffiSM 

1 2 a£*-r6*£«jg££o-c*>y. ^x/\w(z»ra 
^rsffii 1 2 b(z(4. £«<z>ttun 1 1 2 cAW^ti 

tl^o ftoT. ±31411 1 2na>*ffiSHl 1 2 a 
l=. tfxflMSail 2 0A^6Br£(D»a#X. #Jx.(4C4 
F8#X#WAS*ifc»* QttbPI 1 2c**&fl9£l 

[0027] :ct\ #^te<Dfl2jg(z*r^&:?^;*^ffl 

isn oo<z>jiSp®fiii 1 2&t/Ta5a^i 04^0 

[0 0 2 8] £?\ ±»®ffil 1 2^?7X7Kffl 

Si 1 2(4. ?<??>4fHtt1 20. ig*gSl 26$^ 

lt. /<^x**fi-r*BH5Kaiai 2 8izaswizs 

BHX'<JUXU:4MHfti 2 6l=*y»«*ttfctt. 
=P>^[h]8i 2 0l=*y*Sftfr«:if<D-7^5 t >Wff 
frtifclft. ±Mfli 1 2izqians*i*J:3i=«**ti 
tl^i. $e>lz. ±SU®ffii 1 2^0>$&m^5&<lz(4. 

^x-7BjBfflB»»/^uxa>tti[8*auiLr. mmm 

1 2 9C7<- K/<v^-r*-b>*1 2lA<Klt6*iT 

[0 0 2 9] *fc. ig<ig§g1 2 6fc<fcimSSKSag1 2 
8(4. 2 QlzBftttJzftttStt-l-tt-eixfilWS 

ttrfcy. 3 ©ieos§i 2 9<D©ifflnt4iz 

cfcy. ±giJm@i 1 2\zKLTmfe<Dm&$ite&ifthJi 
Zttzy^ x^m&m&mfc' <;ux tenant- sct*< 
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[0 0 3 0] skiz. T»B«1 O4^o)/^7xra 

1 0 4IZI4. V^T>y(E]E&1 3 2. igQSSl 30^ 

LxtU7xm^m s A't)\,x&mm'ir&&mi6mxi'i 3 

6lz«ftWlz»|»S4xTl^*a ttot, gJS&SaSl 3 

ab<*liS*iftfc. *g<HS§l 3 4l=J:LJJfmdiu 

3 2l=J:y, JMBHW:t4«7^f>{r4*i 
fc«. T.Sftlffil 0 4lz^P^H^>J: : 5(z1gfig^tiri^ 

So 

[00 3 1] g-fc, ittHSl 3 OiScfet/SfflaaaRl 3 

*y. Tffl5i:®i 04iz»LrBfrsa>Hsttaj3cfetfa* 

l-fllJ83ti-Cl*5o ^fbl:, TXfBBJHSfc/^UXO) 
*&«,65&<lzl4. ir>m 3 3 3WBlt6*tTfiy. T» 
Sail 0 4^BPJpStL4/^-fTXfflBH5B[/^uxa>VPP 
*fc(4VDC£»]£U £a>H£fc£fffll9 1 2 9lz^< 
— K/<^^-r*Cfc*tflT«-e**. «NN»1 2 91*. V 

pp*fci*vDca>s!is«3ici:T. 2 9i=cfcy. 

±»mn i 2&&^fT$>nm^ o^izmu^^mm 
a/<^xsas:«iE-rftctizcfcy % as£i oewiz 

[0 0 3 2] S^CDllJte^jT?!*. /WTXfflJSH 

»/<;UX<DVPP*fc(4VDC*T«««1 0 4^M 

f*ifiizsit&*t*-fe>i^i 3 3i=cfcyaa-r*«fc5i-« 

lc**t«/WTXfflSS;«/^UXO>VPP^fcl*VDCS- 

si=«*-rftcti=*y % m-uzr^x^mmzmtfL? 

0 4^Na)is«jgf*5fi<z>«tt*w-»JL. *a>te£*a>s 

1=14* tftflH(»±Aa>79X7«Ma>4>nii*tt*a!a«: 
^WBLfcx** h;u»«fffl-fe>-y-(zj:y»i3eL. *a> 

«S«[a>VPP*fcttVDCt-3er4*5l=«HIJSl/^UX 

[0033] »uz % *mM<Dj&mizfrtM> % ±s&m*ii 

1 2fcj:t;Tajmai o 4\zwmz*iz>zf^x^Bhi&m 



[0 0 3 4] (i) ^X-7ajBfflSH«/<;ux<D»IW 

l=frfr4?5X7ftHSH 0 0(4, B 2 |::«SMM::S 

(C) 3&^&«tfiES4x*LC«fiia»i:a35:-rctA< 
T?#4fc*>. *0>#«JSSM8 H4* TIB<7>« (1) lz& 

y*rcfc*<-c#a. 

[0 0 3 5] 



[0 0 3 6] <tC5T?. ffiS^I O 6folZZ?^X-?tfW) 

0 6rtiz^x-7^Hiie**Ln^«iiT?tt. ±«s« 

1 1 2£TSi5mai 0 4i0)rai3^7X7A<AoT»l 

ttffiizft y . sifr i+±<D*ifammr$o)mmm < # y . 

•^0)$SS s >x (c) j&<*#<££ 0 C<D£ 

SI-* ?7X75|ilgI10 0f[t ffiWHHlz^X 

^S**a (S^tt^) tta>**/<»>$r>x (c) SSSL 

tz&mmfc&f &±&mm\zmuLxi>. zr^x^om 

'XtfUz < l>£ in 7 RMItf&ofc. t»|:\ S«0O>/^UX 
^X^S^B#(*ti^5^(DCt. ^^B#MA<tb«Wlz 

[0037] £*>(z % *JBa/<ibxic*yy<;ux^X 
"7S55««IWI=BljeLJ:3 4:'r*»*l=tt. B3 (a) 
lzml m &?\z/<j[,xttz,ftizf&±1-& % B3 (b) iz 
cfc 5 55W$0)Kf J 7 7f 1 2 0IZJCIJ 

fc&-r>y**>x (D <t*-w^>*>x (c) £^ 

*a>iaaEtti=ia«36<fco*:. B«a/<^xi**> 
^-7a>«oye^ai^^ «&*<7>^^t>^ih]ki 2 
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[0 0 3 8] *HHfi<D»ffllz^Ax«»a"t?(*. ±I2(DJ: 
2izBpanS*i4ffiH»/<;ux<Dffl?ft»S % IWS1 29 

*<BjBLTl*&£®B*<DJS«S. 1 3. 56MH 

[0 0 3 9] frfr«flffjE(::<»:*lf** /<;ux^9X-7»A 
J*. ^X-e*<Slixfci6»c) >x (c) 

*<r*. it (i) i=*5it«*«Ba«f *a»iz*>7 

[0 0 4 0] «C*5, ±ISIftB^lzfclxrii. ft/^UX^ 
X7(7)5i»AcB$ CT^*). #BiHa/<^X<D*>B*) lz 
M9ft/<;UX0)JIXtk«£*B>J: y itt»Mlz9[l*JB» 

IB££*t«:l\, «x.tf* ^P-feXlZcfc-DTtt. Br3ea>^ 
^Xv&SI(Dj£T!£lz % T7$— fa— ^X^SBS 

L&l^^OWJdte-f > 77^-yP-^7X7liB^ 

sa^ict. #/^x^x^a>*A*^fs>yiz**> 

^)CD-e. ^X-7a>^*$aizfr5Ci:/i<T?#*o 
[004 1] fcfc\ **lfi<D»«lzJ:*itf. E4|z^-r 
«fc3l=* &iSJi&/<;ux<Djg;j£i»(£. #BJS?ft^;ux<7> 

fCi&fcoTI*. 04 (b) lzS-r«fc3i;: % l£*|ziSl* 
MXftlz hT*> cfc 5 « d 1 1, RTfig-efe y % 

feftlMi. 1 *fctt2tt±0)Xx^^l3*3fcyS»Wl3 
ffil*Ji;fc»lz*>:? 4*3l=*aLr*J:t^ 
[0 0 4 2] (2) /^-f TXfflKHift/^UXa>«» 

-f 7XfflKHa/0UX<DWfflWlfiEl3Ot\T. 0 5fccfct/ 

[0043] *mm<Di&m\zfrfrz>&wmfiL<Dito 

1 2|c»urBrSHa»a>K«ift/^UXSHi»P 



(05 (a) ) ~f&ttt,\Z^ TS&ttffil 04|Z»LT 

-gta*a>/WTxfflBB«a**aian (as (b) ) 

^x-7BSjeffl>5Jiaft/<;ux(D3j->/^-^$-f s> 
denser, ain o 6 w^s^aai*. 05 u) 

lz^-r<fc?lz s Sia^^uxa>^J->E^lz. S^lc±p. 
OffiS^a^ttT-fflSf*. 0 5 (d) lz^LfcJ;5&;£ 
[0 0 4 4] S^lz. /W7XfflM»«Atf-gt* 

*»#a>* ^x/\wa>»aEftifio)a{4vppKfc*aT 

as (d) iz^-r±EfflaSrta>a?-BBJSa)ift 

JBittKfctlzSEfbU 05 (e) iZ^LfcJ: 5lZ. ^ 
X-7BiBfflHHa/<;uxa)^-7»l=^X-7ffittA<a^ 

K«0>J:3^. /^TXffl»«a«»g-g|z«»Lfc 
»*izi* % :^X7BiBfflSJB»/^uxa>;a-^B#izvpp 

<D±mz&y^ -f^->*<aai3iDj£LT. ^x/\wo>a 
[0045] fct% ±ienad£M»r ± 

»t«i 1 2fcj:tfTa««i 0 4(Z*tLT. *3!J56<D 
KflllZfrfitft* Ha«*fcl4fflA*fi|ffllLfc/^UXfccfc 
tfRF/<;ux^Bpj!iDLfca$l30L^rH6S#R|L«i:*< 

[OO 4 6] W£(D:7n*X£ttrt<llofcffl3lS 
1 0 6ft(Di£g^1 0 4±lz^x/\W£«»fft. ±^m 
81 12c, #J*Ji. #ij^(S/^uxa>7i->fl*l^2 kw % 

•^a>^^B#IZ0 kWOOKJSaS/^X (@3 (a) £# 
[0 0 4 7] COHBK /^X«fB«-r«KJ|jmUi1 2 

6 &*&<A'X£ttCT**iHii 2 6f*$«sgi 2 9 
i=*y*»s*Lrfcy. ^x^a>»Ait»*K«>«fc 

tfrtz. *Sllfe<DJB!Blz«6l\ H4 (b) {zOkLtz&o 
lz % /<;i,x©*><DB|[IIJ|z(*. /^bX^X^jMBfiL 
TL**E«ft©/<;UX<OHSMS, 3. 5 6MH 

ziytsiflaR, 9tx.it i 5mh z(Dn?js3aa>/^u 

[OO 4 8] fit, ±g^mffil 1 2I=/^XA<BMJDS 

^1 o 6to\zmx£ftTi*&mfeommiS7>ttf&feL 

X. /^UX^XV^fi£$tiS 0 C0)/^X?7X7 
I*. 0 5 (d) lr^Lfca-=FffifiA^t,+5^*<fc5l^ 

/^uxa>*>a>BMiiizi*fea#r. *fc/^yux*<^-^(z 
[0049] fct\ **«sa>»»iZck*Ltf. /^uxa> 

* t / <;UX 3f 9 X-7 (D£fi)c <h a>B*ra<DTH L 
T\ /WTXfflBJaSffi/^UXCOTSSaffil 0 4^(7)B1»D 

fflrtWfl 0 4fcO)Mlz/<;ux^X-74<±ja-rSi. s 
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LT-b>-9-1 3 3VmaZtltz&* fMfcPSl 2 9|z^7< 

[0 0 5 0] f tt> M8PSB1 2 9lt VPP^frliVOC 
5lz. MMmzifcU. /WTXfflBB 
»/<;ux*SB«*ftB»2«an 3 6fccfctfig*gS§i 3 

(^EnaDLfcs^icM^^ss^ss^sEfb (®5 (d) 

SHfcvpp*fci*vDca>«^iza*tftSEftSffi»Mirs 

IELfca» (0 6 (a) #Ro ) **KWl=*-r4J;5 
|z. /W7;UHB«S^UX«a<DU*£. 8 
OOW<!:OWi:^t\ flMfrTtU*. 0 6 (d) Izj^r 

cfcdlz. vpp*fcttvDC*-3Eiz«»-r*c:fcA<wift-c 
fey. /<^x:7^X^£^iz-£<dx*;u^— t?^x/\ 

[005 1] ±E#JTM*> VPP*'fcl*VDCS-£ 

Uiftftf ftfcAlz. /<*7XJHBJB«/<^X«*<DliJ* 

i*. mil 0 6 (c) iz^-r^iz, /wrxfflia 
»/<juxa>ja»tt£«WLT. vpp*fci*vDC£-siz 

xfflB»»^x<Djaafc»£* ttu*ftfcvpp*fci*v 
Dca>a^iz*tL4S6fctffi«i-rfta^ me (b> # 

R. ) ^HfftfJlz^rra^lz. mz-l£. 1. 2MHz 
<h8 00kHz<t<Dffl-e, MOTtlf** i6 (d) iz^ 

-r^diz. vpp*fcttvDcs-ei=«»-r*cfc3&«wtt 

T?&y. /<;UX^X^^Bj-|zOx/\Wlz^|#^t;C 
[0 0 5 2] IBBfCttv/WTXWMt/^ 

*HB*lz«J»LT* VPP£fcl*VDC£-£lz(£|$-r&J: 

*omt\z cfc y £ c * ^ x / \wo>fli3iffi Ji-com >x 
^;u^-(DgLSc^ffi)$-ffiS-r^cfc5iz. /W7xfflg 

fey. ^ti^<7)®«izoixrt. **wa>fttffw?Effliz 

[0 0 5 3] fcl±IMlLfc<fc3l::* aMIKa)»nz»* 

*^x-7«Hi»«(=teL^rtt. ±mmi 1 2j*<fcu; 

TSiimMi 0 4lz-f*f?*tH«iDS*ift^XvaijBfflB 



X^X^a>»*tt*BA4ttt.lz. £j«Lfc/<;ux 
^5 X^ £ ft - ft x ^ x / \wiz 51 #iit? z £ 

ft*Wtt&tt&. *fc. VPP*fcttVDC3b<^9X-7«i« 
*WF-3tl=«fc*i*fcft. Oxy\Wlz*tLT$V- 

[0 0 5 4] /<Y7XfflBJa»/<n,x£fflAn-r£ 
izfcfcoTf*. :7^X^BiBfflBHSfc/<;uxa>;*->$-f 

fc*>tu B5 (d) lz^-TJ:aiz % T/^X-eBSIIMtJB 
ft/tJUXlcj: y BiE**i4/<;ux^X-7a>^X-7ffi 

ic-Sib-ttT/ « r xfflBJBSK/ 0bX6>*>/*^«I y B 

ffli-r^ccbiz^y v cfcya^wiz/^ux^x^^fijffl 

[0055] ia±. **wo>»5aftSlJ6a)-^ffiizoL\ 

&ffif£izm%.£*iti;i\ 4$tt»3fc<DttBlzE«**ifctt 
«»JBSa>«s«izfci\r. an#^fc*ttf, #@<D^g 

[0 0 5 6] 0ij;tl£. ±E*ifiO>fl2ffilzj3lvC. ±SP® 
fill 1 2fcJ:t/Tai®fill 0 4l=**t**iH«in-r4^ 
X-eBiBfflSSH5ft / ^xfcj; W U 7XfflSi$y <;ux 
<D^aafccfcr/di^^l^B#|z®l!»Lfc«/S^jlz^(fT 

xizj^CT. ^XTBjEfflBHaR^^uxt/WTXffl 
BHa/^ux<Dl^-r*i^—*0)^S**«E<D»8llZ3b^ 

cfc y ««r t l r t, «k l \ d 
[0057] ±E*«sa)»IWzfet\ri4. -tr>-9- 
1 2 ifccfe^l 3 3l=*y^9X^BfifflBH«/<^x 

§11 2 9lzJ:y^^-K/^y^«!lfBi-r^«fiK*«|-^lf 

aM:«>taft«iiz«i«i/^^— ***»rte*. -c-comw 

5»=&T?feoTt..±E-fe>*1 2 1 fccfctfl 3 3IZJ: 

y ^x-7BfifflBHsft/^uxj3«fctf/s:^ rx^Bisa 
[0 0 5 8] $p>iz % ±E*jfca>»»izj3t^n*. ±su 

Mil 1 2*5*tfT»*«1 0 4l=**i-PtlBMlD-r*^ 
9 X"7B^BJ1 ;fi/^XfiJ:i;/W7X fflBJS «/ 
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[0 0 5 9] ±E*tt<D»»=fcl*-C. VfNMfflX? 
JB»/ <;ux £ L T -J =? SEftfi-T SCt A<WflB«: 

«*^x^»ftt*i=ta«i=affl-rftc:t4<Rrtt-efc 
So s&iz % *^0^i*. -(D^x^aa^^-rs^ 

Sct^pJtgT'feSo *0>il£|::ii. *^Xv3SlzBi 

I*. £blz. ±ISHiteO>^ffiT*(i. ^i/\W»ItS 
36S*if. 0fl*liLCDffl#7X»«lz»LTx^> 

mmm<Di&mvi*s ^XT^igtt it, x^> 
«*tf7^*»i/»it*>^x-7cvD»m=3«ffl-r« 

[0060] 

^X^KBizfcivcii. #^;ux^x^co^b#^t 
[006 1] ttm{t£Mhr«ttB«l::. VPP 



s<. yy— yuxa>is-ft^9Xv«a**»a(*ic 

[0 0 6 2] £&|z. ffiffi^«:^«EM-rStEM^Iz. V 

■€•0/ </uxa>5t- > & § im**- ? ^izttfflafto) v ppfc & 

tV*VDC^ft«l=KftLr«jMi*l=<ry--S?t*3t« 

[■bomwjMBM] 

[Hi] **M*afflRrtt3S^9X-7fflan6«a)*jisa) 
[E2] hi iz^Lfc^x^fflaagB^aaw&iaB 



[S3] ^x-7®jfiffls®aK/^ux<D^->^< s>y 
[04] **flBi=»-3<^x-7aa»«c=cky^9X 

[0 5] T»Bffil=»LT-£a>/<-f7XfflBHa*BP 
»Lfca*0>«?-aft. BT-ffiftfccl:tfVPPa)B8«S^ 

[0 6] *»w=»-3<^x-7dnasHiiz*y/<-f7 
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